
STATEMENT OF WORK
Potential for Environmental and Therapeutic Agents to Induce

Immunotoxicity
dated October 6, 2004

Independently, and not as an agent of the Government, the
contractor shall provide all the necessary services, qualified
personnel, materials (including animals), equipment, and
facilities not otherwise provided by the Government as needed
to examine the immune system in laboratory animals following
exposure to xenobiotics.  The Government shall only provide
the chemicals or therapeutics described in Tasks I - IV on an "as
needed basis" to be determined by the Project Officer.  The "as
needed basis" refers to the chemicals or therapeutics that
cannot be purchased through commercial sources and must be
furnished by the Government.

Task I – Evaluation of the Potential to Induce Immunotoxicity

I-A: Range-finding studies on Immunomodulation

The contractor shall test four xenobiotics per year using tests
described in Task I A-1-5.  Exposure regimen will normally (but not
always) consist of daily dosing for 28 days employing oral
gavage, drinking water, intratracheal, feed or intraperitoneal
injection of the test article (route to be determined by the
Project Officer) at 5 dose levels in addition to a vehicle
control.  Eight animals per treatment group shall be employed
for the tests described in items A-E.  Previous studies at the NIEHS
have shown that certain of the discussed assays can be
performed from tissue derived from the same animal. 
Appropriate positive and vehicle controls should be used for
each immune assay, with the understanding that the positive
controls may be different for specific immune function tests. 
When necessary, as determined by the Project Officer, the results
from the studies shall be confirmed by a repeat study in the
contractor's laboratory.  In most circumstances, these studies
shall be performed in female B6C3F1 mice.  Females are suggested
since they can be group housed and have been shown to be more
responsive than males in many immune tests.  However, in certain
instances the male B6C3F1 mice, female F344 or Sprague-Dawley rat
or another mouse strain may be employed (to be determined by
the Project Officer) and will be based on pharmacokinetic
considerations.  In some instances test article exposure may be
conducted by the NTP and the contractor will receive
appropriately treated animals, immune cells and/or tissues to
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assay for immune function.

If background information on the chemical of interest is not
available, as determined by the project officer, the purity of the
chemical, analysis of the test solutions, and/or plasma levels
shall be determined by the NIEHS/ETP, through the contract for
chemical analysis.  Results of these analyses shall be
disseminated to the contractor as soon as they are available.  

1.  Immunopathology - The contractor shall measure standard
toxicity parameters including body weight, selected organ
weights (spleen, thymus, liver, and kidney) and hematological
profile (complete blood count and differential).  Liver, kidney,
spleen, bone marrow, proximal and distal lymph nodes and
thymus should be fixed in accordance with NTP protocols for
later histological evaluation.  Tissues should be cut and
processed into paraffin blocks and transferred to the
Government for evaluation under a separate contract. 
Approximately 100 mg of tissue from the spleen, thymus and liver
should be flash frozen in liquid nitrogen and stored at –80/ C
until transfer to the Government for genomic studies.  The
contractor shall collect and archive serum samples for
assessment of test article levels in the blood.  Quantitation of
blood levels will be performed by the Government under a
separate contract.

2.  Humoral Mediated Immunity - The contractor shall assess
humoral mediated immunity by quantitating IgM (or in some
instances IgG) specific antibody response following i.v.
administration of sheep red blood cells (SRBC) by ELISA and AFC
plaque assay.  In addition, as part of methods validation efforts,
the contractor should assess the response to an alternative T-
dependent antigen (i.e. Keyhole limpet hemocyanin) via ELISA or
ELISPOT.

3.  Cell Mediated Immunity - The contractor shall quantitate
cell-mediated immunity by assessment of the lytic ability of
splenic cytotoxic T lymphocytes.

4.  Cell Quantification - Splenic cellularity, splenic differentials,
and B cell, T cell, T cell subsets, NK cells and monocyte
enumeration are to be performed by cytometric analysis.  For
some Task I-B studies an assessment of the expression of relevant
activation markers may be required.
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5.  Non-specific Immunity - The contractor shall assess
nonspecific immunity by quantitation of natural killer cell
activity and macrophage function. 

Task I-B.  Full Protocol Studies in Immunomodulation –
Evaluation of Host Resistance Endpoints

The contractor shall test two xenobiotics per year thereafter
(selected from those tested in Task I-A) repeating all the tests
described in Task I-A.  The Project Officer will select the
chemical(s).  The exposure regimen shall be similar to that
described under Task I-A with the exception that 3 rather than 5,
treatment levels will be employed in addition to vehicle
control groups.  In most circumstances these studies shall be
performed in female B6C3F1 mice.  However, in certain instances,
rats or another mouse strain may be employed.  

6.  Host Resistance Assays - The contractor shall assess the ability
of an established immunomodulator to alter disease resistance
following challenge with at least two established host
resistance models.  For all host resistance studies a minimum of
ten animals per dose group and challenge level should be
employed.  The appropriate tumor cell and/or infectious agent
models will be determined by the Project Officer in
consultation with the contractor and may include, but are
not limited to the following: 

(a)  The growth of transplantable syngeneic tumor cells (PYB6)
using a cell concentration that induces a TD20 in control mice.

(b)  The quantitation of melanoma cells (B16F10) in the lung using
cell concentration that induces a TD20 in control mice.

(c)  Liver and spleen bacterial counts following challenge with
Listeria monocytogenes (ED20).

(d)  Moribundity or bacterial cell counts following challenge
with Streptococcus (ED20).

(e)  Moribundity or tissue viral load following challenge with
Influenza (ED20).

(f)  Quantitation of parasitized erythrocytes following
infection with plasmodium. (ED20).
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Moribund animals will be humanely euthanized and death will
not be used as an endpoint for any studies.

Task II - Evaluation of the Potential to Induce Hypersensitivity 

The contractor shall test 2 xenobiotics per year for their
potential to produce skin hypersensitivity in the mouse using
tests described below.  The Project Officer will select the
chemical(s).  The doses to be tested for dermal sensitizing
capability shall be based on solubility.  Female Balb/c mice will be
used for these studies and a minimum of 6 animals per dose
group shall be used. 

1.  Mouse ear swelling test (MEST) -  The contractor shall test
allergenic or immunogenic potential using the mouse ear
swelling test.  For sensitization in the MEST assay, the compound
shall be administered topically by applying the appropriate
concentration directly to the skin on the shaven upper back
for three days.  The animals should be rested for approximately
four days.  For challenge, the test article will be applied to the
ears.  Ear swelling should be quantitated at 24 and 48 hours
following challenge.  An appropriate positive control should
be used for each study..

2.  Local lymph node assay (LLNA) - The contractor shall examine
the sensitization potential of the test articles of interest in
BALB-C mice and matching controls using the LLNA.  The LLNA
should be performed in accordance with the ICCVAM guidelines. 
The test article shall be applied to the dorsum of the ear for
three consecutive days.  The animals should be rested for two
days and proliferation in the draining lymph nodes evaluated
on day 6.  

Task III – Evaluation of the Potential to Influence the
Development and/or Progression of Autoimmune Disease

The contractor shall test 1 xenobiotic per year for the
potential to influence autoimmune disease.  The Project Officer
will select the chemical(s).  A rodent model for autoimmune
disease (e.g. NZB mice for human SLE, NOD mouse for insulin-
dependent diabetes or Brown-Norway rat for mercury-induced
glomerulonephritis) will be administered a xenobiotic and
monitored for the development or exacerbation of autoimmune
disease using appropriate pathological (e.g., histopathology of



5
STATEMENT OF WORK, RFP NIH-ES-05-01                                               ATTACHMENT 2

target organ) and biochemical (e.g., changes in circulating
autoantibodies or other serum proteins, cytokines or cytokine
receptors, glucose levels) tests.  In some instances, the
xenobiotic may be administered prenatally to assess
developmental effects.  For some compounds it may be necessary
to examine gender-specific differences in the development or
exacerbation of autoimmunity, by evaluating chemical effects in
both sexes.  Approximately 25 mice per treatment group and 3
chemical-dose levels should be employed.

Task IV – Evaluation of Immunomodulation in the Developing
Immune System

The contractor shall test two xenobiotics per year using tests
described in Task I A-1-5 for the potential to modulate the
immune system in the developing organism.  The exposure
regimen will normally (but not always) consist of daily dosing
of pregnant females beginning on GD 7 and continuing
through PND 4-7.  Pups will be dosed daily when dosing of the
dams is discontinued on PND 4-7, dosing of the individual pups
will commence and continue generally through PND 42.  Routes
of administration may include oral gavage, drinking water, and
intratracheal, dosed feed or intraperitoneal injection of the
test article (route to be determined by the Project Officer) at 3
dose levels in addition to a vehicle control.  A minimum of
eight pups per treatment group shall be employed for the tests
described in items A-E.  As a litter is considered a single unit, all
treatment groups must be composed of pups from different
litters.  In most circumstances, these studies shall be performed
in female B6C3F1 mouse pups (derived from the cross of female
C57Bl/6 and male C3H/He mice).  However, in certain instances the
female F344 or Sprague-Dawley rat or another mouse strain may
be employed (to be determined by the Project Officer) and will be
based on pharmacokinetic considerations.  In some instances
test article exposure may be conducted by the NTP and the
contractor will receive appropriately treated animals, immune
cells and/or tissues to assay for immune function.  The offerors
shall submit one cost proposal which reflects the total costs
for the successful completion of all studies included in Tasks I-
IV for three years (Base Contract) plus the five optional years.

Summary of Studies to be Conducted under the Base Contract
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                     Study Type   Task Number of Studies per
Year

Immunomodulation -Range
Finding

    I-A                        4

Immunomodulation – Full
Protocol

    I-B                        2

Hypersensitivity     II                        2

Autoimmunity     III                        2

Developmental     IV                        2

Task V - Evaluation of Additional Xenobiotics on an as Needed Basis
(Option II)

The Contractor shall have the capability of performing additional studies on an as needed basis that will not
exceed 35% of the total yearly level of effort.  The option to conduct additional studies as described above in
Tasks I-IV may be exercised at least once each year during the life of the contract.  In addition to the cost
proposal for the Base Contract described above, the offerors shall submit separate cost proposals for the
conduct of one test article evaluation from each of the distinct Tasks (IA, IB, II, III and IV) identified above
in the base contract.  Offerors should predicate the anticipated level of effort for performance of Task V studies
to be not more than 35% of the basic contract effort in any given year.

Task VI - Development and/or Evaluation of New and Improved
Technology
(Option III)

Immunology is a developing science and, as such, it is expected that
new and improved methodology will be required to maintain "state
of the art" evaluation.  The contractor shall conduct methods
development and validation on a continuing basis beginning in year
1 of the contract.  The direction of research will be dictated by both
previous research and needs in the area.  For example, it may be
necessary to evaluate methods to assess the relevance of changes in
cytokine levels, monitor additional cell surface markers or
quantitate certain biomedical changes in chemical models of
autoimmune disease.  In addition, the validation of methods to
determine the potential for xenobiotics to induce or potentiate
autoimmune disease should be given a high priority.  The contractor
will be expected to develop novel strategies for assessing the
chemical-induced development of autoimmune disease in rodents,
such as the use of activation markers in immune cell phenotyping or
use of immunoprecipitation to assay for autoantibodies.  Assessment
of the utility of traditional screening methods or development of
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new strategies to evaluate immune perturbations in neonatal or
aging animals should also be considered.  Alternative endpoints for
disease resistance assays, in particular those which reduce the
numbers of test animals needed should be strongly considered.  For
xenobiotics shown to be sensitizers, it may be useful to further
characterize specific antibody production including classes (e.g.,
IgE) and IgG subtypes, or cytokine profiles using molecular
techniques such as the RNAse protection assay.  Alternatively,
follow-up studies to help establish cellular and/or molecular
mechanisms of action for immune perturbations observed during
Tasks I - IV performance may be appropriate.  Development of novel
screening strategies including the use of molecular techniques
such as analysis of gene expression by microarray to assess
xenobiotic-induced immunologic alterations would be desirable.  A
defined protocol for the specific task as identified by the
contractor, shall be prepared by the contractor and submitted to
the project officer for approval prior to continuing the evaluation. 
All work conducted under this task shall have prior approval by the
project officer.  Activities performed under this task shall are
expected to require approximately 10% of the basic contract level of
effort per year.  The Task VI portion of the contract shall be optional
based on the project officer's discretion and the availability of
funds.

Personnel Requirement and Level of Effort:

The Contractor is responsible for estimating the personnel
requirements of the project basing the estimates on a capability of
providing the services required in the Statement of Work.  The
Government estimates that the project (Tasks I - IV) will require
approximately 2.5 person years per contract year at the Ph.D.
professional level, 2.0 person years per contact year at the MA/Senior
technical level, 1.5 technical person years per contract year; 0.5
professional support person years per contract year and 0.5
administrative support person years per contract year.  The Principal
Investigator shall demonstrate appropriate doctoral and
postdoctoral level training and experience in areas relating to
immunotoxicological work in whole animals and should have (1)
demonstrated abilities and experience in planning and conducting
studies of immune system evaluation following chemical or drug
insult, (2) demonstrated abilities and experience in pharmacological,
toxicological and immunological studies and (3) experience in
hypersensitivity studies.  Offerors are advised that the core staff
involved in toxicologic research must be in place by the date of
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contract award.  The Principal Investigator, Co-Principal
Investigator and technical staff shall be employees of the offeror
(i.e., not consultants or subcontractors).  The daily interaction and
constant coordination of efforts needed amongst the staff
throughout the in-life portion of the studies makes it critical that
they be physically and organizationally together.

.

Task VI personnel requirements are estimated to be approximately 0.25
person years per contract year at the Ph.D. professional level, 0.2
person years per contract year at the MA/Senior Technical level, 0.1
person years per contract year at the professional support level, and
0.15 person years per contract year at the Technical Support level.

It is desirable that the Principal Investigator have sufficient
supervisory experience to direct this project.  The Principal
Investigator and Co-Principal Investigator may contribute
approximately 0.75 person years each.  Additional professional staff
must have demonstrated abilities and experience in pharmacological,
toxicological or immunological studies, statistical analysis and
evaluation and/or quality assurance.  The senior technical
personnel should have sufficient training, planning and supervisory
experience in conducting immunotoxicological studies to perform
this project.  In addition, junior technical personnel should have (1)
demonstrated abilities and experience in conducting studies of
immune system evaluation following chemical insult, (2) experience in
toxicology and immunology techniques, and (3) experience in
handling toxic and radiolabeled chemical and infectious agents.

A list of names and experience records of key personnel, including
technicians, proposed for assignment to the project must be
provided.  The vitae should clearly state education, experience,
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publications, duties and responsibilities by year.  Experience
specifically related to elements of the project should be clearly
identified.

Travel Requirements:

The Principal Investigator, shall be expected to travel to NIEHS at
least once a year for a period of one day for a conference with the
Project Officer.  Additionally, the Principal Investigator and one
professional or technical staff member may attend one professional
meeting each year in order to present data derived from this
contract.  For costing purposes the offerors should proposed on an annual basis one trip of three days to
each of the following three cities: San Francisco, CA; San Antonio, TX; and Washington DC.

Government Furnished Materials

The Government shall provide the chemicals or therapeutics to be
tested as described in Tasks I-IV on an “as needed basis” to be
determined by the Project Officer.  All other chemicals, materials,
and equipment shall be provided by the Contractor.

Reporting Requirements

a. Technical Progress Reports

In addition to the required reports set forth elsewhere, the preparation and submission of regularly
recurring Technical Progress Reports will be required in any contract resulting from this solicitation. 
These reports will require descriptive information about the activities undertaken during the reporting
period and will require information about planned activities for future reporting periods. 

For proposal preparation purposes only, it is estimated that the number of copies of these reports will be
required as follows:

(1) Status Reports: Monthly, the Project Officer shall receive one brief (1-3 page) electronic
summary of the work currently in progress and the status of all agents on the test, reports and
manuscripts.  The format of the reports will be as follows: Text - MS Word, Spreadsheet - MS
Excel, and Database - MS Access.  The Contract Specialist shall receive an electronic copy of
each report.  The report will be due 10 working days after the end of each month.

(2) Test Article Study Report: A full test article study report should include complete data and
summary of individual assays conducted in the testing of agents performed as part of Tasks
I-V and conclusions drawn from experimental findings, including potential human
significance.  It shall also include difficulties encountered and remedial action taken.  The
quantity shall be one unbound original, one bound original and 3 bound copies. In addition,
a full copy of the report including covers and cover pages should be submitted in an
electronic format using software as specified at http://www.niehs.nih.gov/ctb.sorfarch.htm
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with graphics attached in .gif of .jpg formats on floppy disk or CD-ROM.  The due date
shall be 60 days after completion of each study.  Individual animal data for each test
conducted in the study should be submitted along with the study report for entry into the
NTP database as specified above.  The Contract Specialist shall receive an electronic copy
of each report.  The format of the reports will be as follows: Text - MS Word, Spreadsheet -
MS Excel, and Database - MS Access.  

(3) Annual Report: A brief report of the progress made during the previous 12-month period as
it pertains only to task VI.  The quantity shall be one original and three copies.  The due
date shall be 30 days after the anniversary date of the contract, beginning in year 2.  An
annual report will not be required at the end of the final year when a final report is due. 
The Contract Specialist shall receive an electronic copy of each report.  The format of the
reports will be as follows: Text - MS Word, Spreadsheet - MS Excel, and Database - MS
Access. 

(4) Final Report: This report shall be a comprehensive final report that includes a summary of
all experimental findings and conclusions.  A draft Final Report shall be submitted to the
Project Officer 60 days before the expiration date of the contract for review and comments. 
The draft report shall be returned in 30 days to the contractor in preparation for the final
report due no later than the expiration date of the contract.  The quantity shall be one
original final report and three copies.  The annual report for the final year will not be
required.  The Contract Specialist shall receive an electronic copy of this report. The format
of the reports will be as follows: Text - MS Word, Spreadsheet - MS Excel, and Database -
MS Access. 

b. Summary of Salient Results

The Contractor will be required to prepare and submit, with the final report, a summary (not to
exceed 200 words) of salient results achieved during the performance of the contract.  This report
will be required on or before the expiration date of the contract.


